Introduction
More than 303,000 women are estimated to have died globally during, and following, pregnancy and childbirth in 2015. 1 Most of these deaths are preventable 1, 2 and are a result of women in remote rural areas in particular, having limited access to basic essential obstetrical care. 1, 3 Globally, postpartum hemorrhage (PPH) is the single leading direct cause of maternal mortality 4, 5 and is also associated with severe morbidity. 6 Due to the high prevalence of anemia among pregnant women in low-resource settings, the outcome of PPH is often worsened, resulting in detrimental health outcomes from relatively moderate loss of blood. 7 Despite the high number of deaths due to PPH, it is largely preventable with active management of the third stage of labor (AMTSL). 8 Components of AMTSL include administration of an oxytocic immediately following birth (usually oxytocin), placental delivery by controlled cord traction, and uterine massage. 8 As many maternal deaths from PPH occur in women without identifiable risk factors, all women should have access to AMTSL, including the use of an oxytocic. 1 Oxytocin however, requires skilled administration by injection, access to cold-chain storage, and medical disposables, making it unfeasible in many lowresource settings. [9] [10] [11] In low-resource settings where access to oxytocin is not possible, misoprostol provides a low-cost, heat-stable oxytocic that can be taken orally, providing a practical alternative for preventing PPH. 12 Available studies also show that with adequate information, education, and support, misoprostol can be safely administered by community health workers, or self-administered. [12] [13] [14] [15] [16] Notwithstanding its potential life-saving properties, the community distribution of misoprostol has been controversial. Much of the controversy relates to the potential use of misoprostol as an abortive agent, as well as possible uterine rupture that can result from inappropriate administration during the third trimester of pregnancy. 17 However, there is no evidence that inappropriate use of misoprostol for abortion is a major problem. 3, 14, 16, 18 Studies in Tanzania, Ethiopia, Nigeria, and Papua New Guinea, for example, have shown that misoprostol can be successfully distributed at the community level and administered by women themselves or non-medical providers following basic training and support. 3, 14, 16, 18 Based on the quality and depth of evidence, both the World Health Organization (WHO) and the International Federation of Gynecology and Obstetrics (FIGO) guidelines for the prevention of PPH now include a recommendation for misoprostol (600 μg orally) administered during the third stage of labor by community health workers in contexts where women are unable to access facility-based birthing. 10, 19, 20 The Lao People's Democratic Republic (PDR) is a lower middle-income country in South-East Asia with high maternal mortality estimated at 197 deaths per 100,000 live births (80% uncertainty interval 136-307). The largest contributor to maternal death is PPH, [21] [22] [23] [24] [25] [26] [27] and there are stark disparities in access to maternal healthcare. 23 The proportion of urban women assisted by a health professional during birth (80%), for example, is more than double that of rural women (31%), with ~69% of women in rural areas delivering at home assisted by relatives or on their own. 23 Reasons for low uptake of facility-based birthing in rural communities relate to distance and cost of reaching health facilities; poor attitudes of health staff; poor quality of care and care practices in clinics including a lack of privacy and the presence of male staff; the desire to deliver at home with family support; the economic need to work until the onset of labor; and the wish to follow traditional practices. 28 Improving maternal mortality is a priority for the Lao government, and in this context, the prophylactic use of misoprostol during home deliveries potentially provides an interim solution to prevent PPH, until all pregnant women have access to basic essential obstetric care.
Misoprostol is currently on the essential medicines list (EML) and approved to prevent and treat PPH by a trained midwife at the central, provincial, and district hospitals, as well as in health centers. The recently released National Strategy and Action Plan for Integrated Services on Reproductive, Maternal, Newborn and Child Health 2016-2025 29 also includes the prophylactic use of misoprostol to prevent PPH during home deliveries, without the presence of a skilled birth attendant. As with any health intervention, community distribution of misoprostol for the prevention of PPH is complex, 7 mainly due to the required timing of distribution and ensuring correct use. 7 Given this, the purpose of this study was to gather the necessary data to design and implement a pilot program supporting community distribution of misoprostol to prevent PPH in cases where women are unable to deliver in a healthcare facility. The study builds on earlier research in Lao PDR 30 which demonstrated both support and need for community-based distribution of misoprostol and is part of a larger program of research by the authors on the use of misoprostol in the Lao PDR.
Research methods study design
This qualitative study aimed to collect information that would be used to inform the design of community-based distribution of misoprostol to prevent PPH in expectant mothers. Interviews (n=25) were undertaken with key stakeholders at the central, provincial, and district levels. In addition, five focus group discussions (FGDs) were undertaken in five rural communities in Oudomxay province.
study setting
The healthcare system in Lao PDR is primarily public, especially in rural areas where the intervention will take 
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Misoprostol for the prevention of postpartum hemorrhage place. The healthcare delivery system has four administrative levels: central (Ministry of Health [MoH]), provincial (provincial health offices), district (district health offices), and village health centers (souksalas) in key catchment areas. Health services are stratified through the central (tertiary) hospitals based in the national capital of Vientiane, provincial (secondary) hospitals based in provincial capitals, and district (first referral level) hospitals based in each district capital (Figure 1 ). At the primary healthcare level, there is a network of health workers, which includes the staff in district hospitals or souksalas, village health workers (VHWs), who are a relatively new cadre of government employees having completed a 6-month basic training program, and lay people from the community, who are village health volunteers (VHVs). 31 At the district and souksala level, training of health staff is often rudimentary with few facilities having midwives or skilled birth attendants. Basic essential obstetric care is only available at the district level, limiting access for remote rural communities. Each community has a VHV, and in some communities, there is a VHW.
The province of Oudomxay, in the northwest of the country, was selected as the location for this pilot program. Oudomxay is ethnically diverse with a mountainous topography, meaning that many villages have limited access to basic infrastructure healthcare. It has the second lowest national rate of births attended by a skilled birth attendant 23 and has high rates of under-nutrition. Rural families in the study setting live a semi-subsistence lifestyle. Men and women are engaged in farm work for long hours each day, with most of the food grown for home consumption and supplemented by hunting. Houses are simple, mainly made of wooden walls with a dirt or wooden floor and thatched roof, with no latrines or piped water. As in all Lao villages, a village head (Nai Ban) provides leadership and undertakes administrative duties supported by key village personnel, such as a representative from the Lao Women's Union or the Lao Youth Union.
sample
The study used a purposive sampling design 32, 33 with key informants (N=25) identified based on local knowledge and snowball sampling to identify participants with a knowledge of the topic and the context. 34 In-country reports were also retrieved from an Internet search to identify informationrich participants. Informants included MoH staff at central and provincial levels (n=5), district level (n=4), hospital staff (central/provincial/district) (n=2), international nongovernmental organization staff (n=2), multilateral organization staff (n=2), an international expert (n=1), souksala staff (n=2), and VHV/VHW/village heads (n=7). In total, 10 participants worked in Vientiane and 15 were working in Oudomxay at the province, district, and village levels.
Five villages were selected using criterion sampling 33 for the FGDs based on: 1) known cases of PPH, 2) travel time from provincial capital (2-4 hours), 3) distance to district health service (.4 km), and 4) population (50-150 people). One FGD was conducted in each sample village making five FGDs in total. The sampling also aimed to ensure ethnic diversity between villages. These villages were within four districts of Oudomxay (Xay, La, Namo, and Nga districts). Upon arrival in each sample village, available and appropriate participants were nominated by the Nai Ban, VHV, or VHW according to inclusion criteria. 33 The inclusion criteria were: 1) women aged 18-40 years, 2) women with children aged ,5 years, and 3) husbands, mothers, and mothers-inlaw of these women, if culturally appropriate. The interview format was decided in consultation with key village informants (village heads, VHVs, and VHWs) and included 1) women only, 2) combination of women and mothers or mothers-in-law, or 3) combination of women, mothers or mothers-in-law, and husbands. Focus groups consisted of 5-9 participants each. To promote participation and culture appropriateness, women were invited to bring children to each FGD.
Data collection
Key informant interviews (n=25) were conducted in either English or Laotian using a semi-structured interview guide. FGDs (n=5) at the village level were undertaken in Laotian or the local ethnic language. A topic guide was used with open and semi-structured questions, 11, 35 allowing relevant areas to 
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Durham et al be explored, while providing opportunities for participants to raise pertinent issues. 36, 37 Two medical doctors (VV and DX) from the Lao University of Health Sciences (UHS) trained in public health research and translation, assisted with interviews conducted in Laotian. In FGDs where participants preferred to use their own language, a local interpreter identified within the village or from the district health office assisted with translation. On these occasions, questions asked in English were simultaneously translated into Lao and then into the local language. In this process, it is possible that there were some translation errors or loss of nuance and original meaning. Nevertheless, it was felt that the benefits of interviewing participants who do not speak Lao outweighed the risks of not representing ethnic minorities, especially given it is women from these populations who are most likely to give birth at home without access to healthcare. 23 Interviews and FGDs were recorded (with informed consent) by using an audio-recorder, with summary notes taken. These field notes were crosschecked with audiorecordings with ambiguous portions back-translated.
Refreshments were provided during FGDs, and at the end of each FGD, a small gift of soap, adhesive bandages, and antiseptic cream was given to acknowledge the potential loss of productivity for participants after the conclusion of each FGD. Participants were not informed of the gift prior to the interview, and the gift was not considered sufficient to be coercive.
Data analysis
The interview transcripts in English were read multiple times by three of the researchers (JD, KR, and IH) to identify codes. The data were then coded jointly by JD and KR and grouped into key themes, by using both inductive and deductive approaches 34 guided by the "Prevention of Postpartum Haemorrhage at Home Birth" program implementation guide. 35 Throughout the analytical process, there was movement back and forth between the entire data set and the coded extracts, with interpretations checked by the research team.
ethics
Ethical approval for this study was granted by the School of Public Health University of Queensland Ethical Review Committee (approval # IH101015) and the National Ethics Committee for Health Research, MoH of Lao PDR (approval # 004). Individual participants provided written informed consent. At the village level, where participants were illiterate, participant information sheets were read to participants in the preferred language. This allowed for and encouraged discussion in order to ensure understanding. Hard copies were provided to participants who requested them. Oral consent was provided and recorded in the presence of a witness. Where participants could sign their name, written consent was obtained. Sometimes however, where the participant was unable to write their name they provided verbal consent or a local person assisted participants when necessary to write their names. Given known levels of literacy in the remote, rural villages verbal consent was approved by the National Ethics Committee for Health Research, Ministry of Health of Lao PDR and the School of Public Health University of Queensland Ethical Review Committee. All data was de-identified, and it was stressed that participation was voluntary and that participants could withdraw at any time and decline to answer any of the questions.
For key informant interviews (central to district levels), written consent was obtained, and participants' organizations and positions were recorded during data collection and subsequently coded and de-identified. The participants were, however, given the option of remaining identifiable, or being contacted in the future to check interpretations of the findings. Given the small sample size, during the consent process, participants were made aware of the small risk of deductive identification.
38

Results
accessing facility-based birthing and managing PPH
Almost all respondents agreed that facility-based birthing was increasing across the country including within Oudomxay, due to improved infrastructure, better levels of education, and Lao PDR's free maternal and child healthcare policy, which provides better access to antenatal care (ANC), facility-based delivery, and postpartum care. Nevertheless, respondents recognized that in remote rural areas such as those in Oudomxay, women continued to experience multiple barriers in accessing facility-based birthing, rarely had birth preparedness plans and a major cause of preventable maternal mortality in the province was PPH. Echoing a sentiment expressed by many, one district health staff member succinctly summarized some of the barriers experienced by women:
There are many barriers [to accessing a healthcare facility], the first one is about their low family income. The second is the transportation. If they don't have a car, they would have to walk for a few hours to get to the health facility. The third one is that we don't have the specific delivery room for them, so they are shy when they come to deliver at the health 
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Misoprostol for the prevention of postpartum hemorrhage facility. And the last one is that after delivery, it might take a few days for the women to recover, and when they want to go back home, it also takes a few hours. That's why they don't want to deliver at the health facility. [KII_12_district] In FGDs, women described postpartum bleeding as a normal, cleansing process, which if inhibited could result in adverse health effects to the mother. However, they described heavy, ongoing bleeding that did not decrease over time as dangerous. While unable to identify the amount of blood that was dangerous, participants recounted symptoms such as feeling dizzy, fainting, collapsing, or losing consciousness. Initial management for these symptoms included drinking water or herbal teas, uterine massage, and other traditional practices to manage PPH, with presentation at a hospital usually being the last resort.
acceptability of community-based distribution of misoprostol
All healthcare professionals interviewed recognized that community distribution of misoprostol could provide an interim solution to reduce PPH until access to facility-based birthing is improved. In FGDs, women said they would be happy to take tablets after birth if recommended by the district health staff, providing it did not stop "good" (normal) postpartum bleeding. The women also felt that short-term minor side effects would be acceptable as long as they were aware of them in advance.
A few healthcare professionals expressed concerns over the use of misoprostol in the case of twins, noting that incorrect use would affect community confidence:
If we use it without knowing that there is a second baby in the mother's tummy, mother's uterus, it can cause … If they take the misoprostol right after the first baby is delivered, it can also lead to death of the second baby for twin cases … .
It can lead to the death of newborns by wrongly introducing misoprostol in the wrong time. Then, it's a problem. Then, the mothers in the community will get traumatized by this experience. [KII_04_central] Some healthcare professionals were concerned about the use of misoprostol as an abortifacient. However, most felt that this was not a major concern, given increased access to family planning. Furthermore, they were also aware that women were able to access a Chinese brand of misoprostol via local pharmacies, as one person explained:
And you know, because there's very poor pharmaceutical controls, there's also a LOT [interviewee emphasis] of self-administered medical abortion going on, in Vientiane. I can't speak for other provinces, it's well known, and everybody knows it happens, people know it goes down. People call it the Chinese medicine, people call it misoprostol. Pharmacists will tell you no I don't stock it, because people do naughty things with it. Like that's a really common statement. And I mean you can't ignore that issue, I don't think, you can't pretend like that's not happening. But I think with appropriate rollout measures, that shouldn't be used as a reason to avoid distribution, just speaking personally. Because that's happening anyways, people are accessing miso anyways, so saying that there's a potential for misuse as a reason not to distribute it, seems to me a hollow answer, given the fact that people are already accessing it, and it's not like that's going to change. You know, government control of pharmaceuticals is not going to somehow improve suddenly. So why would you NOT distribute a potentially beneficial initiative, because of a potential misuse, when that potential misuse already exists in the community.
[KII_2_central]
Overall, however, stakeholders expressed strong support for misoprostol to prevent PPH at home-births. The potential for misoprostol to save lives was a priority, as the following interview excerpts from key stakeholders help to illustrate:
They have already discussed in a meeting that for women in remote areas if they come to the souksala or the district for ANC late in pregnancy then they could be given miso with an explanation of how to use it and take it with them.
We can try to advise them to have birth at the health facility and we implement the free delivery in Lao but if they can't, we can give misoprostol. … the most important is to help them to have a safe delivery no matter where they deliver. [KII_12_district] Some stakeholders, especially from international organizations, felt that establishing in-country evidence via a pilot program would help increase acceptability.
We need really a comprehensive discussion and debate among partners and the government. Also, it would be good to have some evidence. If we have some good programs where misoprostol has been safely used and then gain supply and procurement
All key informants felt that high-level government endorsement supported by the promulgation of a decree would be key to securing a sustainable misoprostol supply. Key informants identified integrating misoprostol into the mother and childcare package, sourcing the drug through existing channels and making it available at the community level via the district health hospital as the most sustainable supply and procurement mechanism. However, several informants observed that donor funding is often critical for the MoH channels to function effectively even with drugs on the EML. Almost all stakeholders felt that based on experience, revolving drug funds would be ineffective as a means of a sustainable supply of misoprostol.
Preferred administration methods of misoprostol
For healthcare professionals, providing women access to misoprostol in late pregnancy during ANC visits was the ideal scenario. However, most felt given that the majority of women in rural and remote locations present only once at ANC, instead of the recommended four visits, and usually during early pregnancy, this approach would achieve low coverage. For most respondents, the next preferred distribution option were community midwives based in souksalas. A lesser number of midwives, however, especially in the areas most in need, was identified as a limitation. The least preferred option was misoprostol distribution by non-midwives or lower level staff in the community, however, as one person noted "you have lots of women there who will never meet a healthcare provider" [KII_14_central].
Given a community-based distribution model, there was a general agreement that VHWs would be preferable to VHVs to distribute misoprostol, given their higher level of education and practical training in provincial hospitals. However, it was recognized that the low coverage of VHWs at the village level would be a limiting factor in the effectiveness of only using this group of healthcare workers.
Although some respondents, including some women, were reluctant to endorse self-administration of misoprostol, most recognized that VHWs (or skilled birth attendants) may not always be available at the time of birth, and as such, advanced distribution of misoprostol in late pregnancy by community level staff, for self-administration may be appropriate. Given lower levels of education in remote areas, participants highlighted the importance of pictorial information on misoprostol and its usage: There was consensus that provision of misoprostol in private pharmacies for women to self-administer would be inappropriate and potentially unsafe, as one person explained:
The danger would be if women could just go and buy it and not really know what to do. The pharmacists are not always trained either. That's the thing, they could just be a villager themselves, then they are just selling it to other villages really without any appropriate training. That's a bit of a danger. [KII_13_province] gender and the administration of misoprostol
There was an agreement among all stakeholders, including community members, that women and others likely to be present at the birth should receive education on the correct usage of the drug and its possible side effects. It was also recognized that as key opinion leaders, the village head and the village Lao Women's Union representative would play an important role in supporting community-based misoprostol distribution by promoting an understanding of the purpose and usage of misoprostol. All key informants felt community distribution of misoprostol should include the promotion of facility-based birthing in line with MoH policy.
A limitation identified with VHWs and VHVs distributing misoprostol was that often in rural areas, men occupy these 
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Misoprostol for the prevention of postpartum hemorrhage roles due to their higher levels of Laotian language as compared to women. Also in some ethnic communities, cultural norms preclude a man being present during delivery. For women in these communities, the Lao Women's Union representative (who can generally speak Lao), especially if misoprostol were to be provided immediately after delivery, may be a preferred provider. As one health worker at the district level explained:
I think the best distributor could be the Lao women union because in some village, the health volunteers are male, so they are not good at working for mother and child health.
So, I think the Lao women union is better. [KII_12_district]
Respondents at the district level also felt it was easier for women to "open their hearts" to other women and discuss intimate personal matters such as birthing, especially where the other woman had experienced childbirth herself. Another issue identified with some VHWs and VHVs was that they are usually selected based on their education level. Lao Women's Union representatives on the other hand, are usually multiparous senior village women and trusted by expectant mothers in matters related to pregnancy and child rearing. One person from the district also noted that women tend to trust women from their own ethno-linguistic group more than health staff from other ethno-linguistic groups.
In some ethnic groups, they won't listen to health center staff because they are in different ethnic group. That's why, I need the health volunteer and the Lao women union in that village give them the health education. [KII_11_district] However, there was a recognition of capacity constraints for village Lao Women's Union representatives who are often responsible for work in multiple sectors, as one informant explained: … women's union is one woman in a village -she has a life, she has other things to do. The nutrition strategy says she'll be the nutrition unit of the village, the health strategy says she'll become the family planning unit of the village, like you know it's just ridiculous. If you looked at every different ministry and every different strategy how many times the women's union was going to do something -you'd see that she basically has like a 20 hour a day job -being the volunteer for the education sector, the transport sector, the education … information system, monitoring, and evaluation. [KII_02_central] Most stakeholders felt that misoprostol should be stored at souksalas (with VHWs sourcing supplies from these facilities as needed based on the number of pregnant women in the village). Healthcare professionals highlighted the need for appropriate packaging and labeling of misoprostol with a very specific indication for PPH prevention using pictorial images to differentiate it from a Chinese brand of misoprostol available in private pharmacies as an abortifacient. All participants felt that providing the drug late in pregnancy was preferable. In the FGDs, women were concerned that otherwise they would forget how to take it, or their children might inadvertently take it, given the lack of safe storage in traditional housing.
None of the women in this study reported having birth preparedness plans and some of the key informants suggested that misoprostol distribution should accompany the development of these plans, including promotion of facility-based birthing. Some stakeholders also suggested that community distribution of misoprostol should include the provision of safe birthing kits and other key messages related to newborn care:
There should be a lot of other things that should be included so things like, clean cord care, and leaving the baby on the mother and early breastfeeding, early initiation of breastfeeding, skin to skin, putting the baby skin to skin on the mother, which would help the mother's risk of hemorrhage, as well as the baby's … rate of survival ... So, facility birth should be a goal, but given the fact that facility birth is not accessible for everyone at this time, or preferred for very good reasons, then harm reduction mentality would belet's get clean birth kits out, let's get access to miso in the community.
[KII_02_central]
Training needs
Informants identified training and clinical guidelines as essential in any pilot program of community-based distribution of misoprostol. One person also mentioned that including WHO recommendations to administer misoprostol only after excluding the existence of a second baby as important to be included in national guidelines, training curriculum, and community messages. This should include guidelines for ANC staff to ask whether there is a family history of multiple births and training misoprostol administrators to palpate for a second twin prior to administering misoprostol. For longerterm sustainability following the pilot program, informants suggested for misoprostol training to be included in the existing training for mother and childcare package. This would also help integrate training into current mechanisms whereby training cascades down from the higher levels to the souksala and village level, including monitoring and refresher training. Durham et al Training VHVs in the appropriate use and distribution of misoprostol was a concern for some key informants due to low literacy levels, the unpaid nature of these positions, often low motivation, and lack of longevity, as illustrated in the excerpt below:
I was the trainer, myself. Half of the villages were illiterate.
Every message, it should be like a pictorial or a verbal explanation. Also, another challenge is that they are taking rotations, because nobody wants to become a village health volunteer, because it doesn't give any incentive for them, either financial or non-financial. After three years, they change so that there are new people who are coming to become a village health volunteer. We should do the refreshing training for those staff. [KII_04_central] The need for health staff to be trained in data collection methods for monitoring and evaluation as well as how to deliver information appropriately to women was also seen as critical in promoting the acceptance and uptake of misoprostol.
When we distribute misoprostol to women, we need to train Education messages for women, their families, and influential people in the village such as village heads and the Lao Women's Union representative were identified as: 1. the benefit of taking misoprostol; 2. possible side effects; 3. correct dose and administration; and 4. promotion of facility-based birthing, postnatal care, and infant vaccination. Participants identified the information delivery mechanisms at the community level as: 1. information sessions in each target community, with both men and women, by district level health staff; 2. ongoing promotion of safe birthing practices, including misoprostol, by the village head and Lao Women's Union representative at village meetings; 3. pictorial representation of health promotion materials on safe birthing practices displayed within the village; and 4. VHWs/VHVs counseling pregnant women and their families about safe birthing practices.
Community interviews identified that women often drink herbal tea after childbirth, and some informants noted the need to include messages about safe tea consumption, as some herbal teas may have possible uterotonic properties. A comprehensive list of key safe birthing messages identified are included in Box 1.
central level technical advisory group and key partners
All healthcare professionals interviewed stated that a directive and policy from MoH that would support community distribution of misoprostol for the prevention of PPH could be interpreted as contrary to the strong policy focus on increasing facility-based deliveries, as one person explained:
It is a good idea to distribute misoprostol to prevent PPH.
But I think that this activity might not be aligned with the government policy because, now, we try to encourage women to come to deliver at the hospital, but if we give them the drug [misoprostol], they might not come because they might think that taking the drug is enough for them to deliver safely [rather than come to hospital]. It's just my opinion. Anyway, I realize that misoprostol distribution is very effective for prevent PPH as many countries have already implemented community distribution. So,
Box 1 Key messages to accompany misoprostol distribution
• attend four antenatal care anc visits where possible.
• If possible, deliver your baby in a healthcare facility (eg, in the local souksala or district hospital).
• Discuss a birth preparedness plan with your family and healthcare staff.
• store misoprostol tablets in a safe place at home or in your pocket if you have to go to the fields. Make sure people who are likely to be with you when you give birth know where you have stored the tablets.
• If you are unable to reach the souksala or district hospital in time, take the tablets immediately after delivery.
• Taking the tablets will not prevent "good" (normal) blood loss.
• If bleeding does not reduce to normal postpartum levels after taking the tablets, go immediately to the souksala or district hospital.
• after taking the tablets, you may experience some shivering, low fever, nausea, or have watery stool. If you experience any of these side effects, drink some warm water.
• Do not drink herbal tea immediately after taking the misoprostol tablets.
• Do not give the tablets to any other pregnant woman for her to use.
• If you do not use the tablets, give them back to the village health worker when she or he visits after the baby is born.
• If you are able to get to the souksala or district hospital to give birth, take the tablets with you and give them to the midwife. 
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Misoprostol for the prevention of postpartum hemorrhage if the government has a policy to implement misoprostol distribution at the community level, we will follow the policy because I know that it can reduce the risk of PPH.
[KII_6_province]
Endorsement and technical support from key international players such as the WHO was considered crucial in gaining higher-level political support. The Lao Association of Obstetrics and Gynecology was seen as having a critical role in advocating for the implementation of community-based distribution of misoprostol and supporting the implementation at the provincial and district levels. 
Implementation, monitoring, and evaluation
Key informants agreed that a pilot program should be implemented by the MoH through the MCH centers (central to provincial) with advice from the Lao Association of Obstetrics and Gynecology and the Technical Advisory Group. External program funders, technical support partners, and the UHS were identified as possible partners in monitoring and evaluating the pilot program. Box 2 summarizes the potential indicators that have been identified. At the district and community levels, key informants agreed that monitoring should be integrated into existing MCH monitoring processes and forms, as one person suggested:
Every woman who gets pregnant gets a book, right, every woman who gets pregnant gets registered a book, so you could see that they could put a sticker on the front that says 'miso given out on this day, returned, used' you know and somebody, you know, and there's a mark and somebody files that away with a sticker number 5071 [for example].
[KII_06_provincial]
Based on this research, Table 1 summarizes some of the enablers and barriers to implementing community-based distribution of misoprostol for the prevention of PPH in Lao PDR. Strong government support and recognition that community distribution of misoprostol provides an interim measure to reduce maternal mortality from PPH are critical to its success. Some of the potential barriers including weak health information systems, medical supply chain mechanisms, and low levels of health worker education are some of the reasons why women do not have adequate access to safe, facility birthing.
Discussion
Despite substantial improvements in access to facility-based birthing in Lao PDR, women in remote and rural areas continue to give birth at home without a skilled birth attendant. This relates to well-documented access barriers including transport, distance, and the timing of when women go into labor 39 which have been observed in similar settings. 14 While women continue to give birth unsupervised, whether through choice or circumstance, they are at risk of maternal mortality or morbidity due to PPH, particularly if they do not have access to oxytocics as a part of the AMTSL. In other settings where women do not have access to skilled birth attendants, misoprostol, a proven uterotonic drug that can be distributed and administered by unskilled providers, has been used as an effective interim solution to prevent PPH. 3, 13, 16, 40, 41 A community-based, double-blind, randomized controlled trial of misoprostol for PPH prevention in home births in Gambia, for example, found the drug to be safe and effective. 42 A placebo-controlled trial undertaken in rural areas in India (N=1,620, n=812 received oral misoprostol, n=808 placebo, after delivery) showed that misoprostol reduced acute PPH
Box 2 Potential indicators for monitoring community distribution of misoprostol
Process indicators
• correct messages are provided and understood.
• adequate stock of misoprostol available at each healthcare facility to match demand.
• correct storage and management of misoprostol.
• Timing and frequency of antenatal and postnatal visits by women in the catchment population or healthcare facility. 
Outcome indicators
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Durham et al by nearly 50% compared with placebo and was associated with a significant reduction in acute severe postpartum hemorrhage of 80%. 43 Similarly, a double-blind, randomized controlled trial of misoprostol for PPH prevention in home births in Pakistan, found that the drug was safe and effective in reducing PPH. 44 Other studies have found community distribution of misoprostol by trained lay people for the prevention of PPH to be safe and effective, acceptable to women and their families. [12] [13] [14] 16, 18, 35 Based on the evidence, FIGO have recently updated their guidelines to include the option of secondary prevention at the community level as a targeted and cost-effective approach. 45 In secondary prevention of PPH, a regimen of 800 μg sublingual misoprostol is administered to women with higher-than-average bleeding (~350 mL or more). 45, 46 To be effective, however, this approach requires community-level healthcare providers to identify appropriate recipients of misoprostol, a task that may not be possible in remote villages of Lao PDR due to the difficulty in accurately assessing postpartum blood loss. 46 The findings of this study suggest that communitybased distribution of misoprostol during late pregnancy to prevent PPH by trained VHWs, where available, would be feasible and appropriate. This is provided that women, their families, and the community receive adequate information and education by people they trust. Trusted and credible sources of information were district health and souksala staff, VHWs, village heads, and representatives from the Lao Women's Union. In areas where VHWs are not available or appropriate, other suitable cadres might include VHVs, or women themselves may self-administer after receiving appropriate education. While some informants expressed 
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Misoprostol for the prevention of postpartum hemorrhage concerns about the ability of VHWs and other village-level staff to distribute and administer misoprostol, and the ability of women and families to understand and follow instructions on its use, studies in Tanzania, 16 Ethiopia, 3 Papua New Guinea, 14 and other low-resource setting countries have shown that misoprostol can be effectively distributed at the community level and administered by lay people following an unsupervised birth. 34, 42, 44, [47] [48] [49] These studies have usually included training and education about birth preparedness, the importance of supervised births, recognizing danger signs, including PPH, and correct usage and common side effects. 14, 35, 42, 43, [48] [49] [50] While concerns were also raised relating to the potential misuse of misoprostol as an abortifacient, a viable solution of appropriate packaging and branding was identified. Furthermore, several participants noted that misoprostol, sometimes with mifepristone, is readily available under a different name through private pharmacies for use in medical abortion. A number of study participants also suggested the inclusion of clean birthing kits with misoprostol for home births. This approach has been used effectively in similar remote, lowresource environments such as Papua New Guinea.
14 The development of clinical guidelines and training including consistent engagement with provincial, district, and community health structures, as well as key community opinion leaders and women themselves was seen as crucial. One person had concerns that in the case of twins, misoprostol may be inadvertently given before the birth of the second child -a concern that has been raised in the literature 13 and WHO guidelines advising to administer misoprostol only after excluding the existence of a second baby. 10 ANC staff asking whether there is a family history of multiple births should be included in any national guidelines.
As in an earlier study in Lao PDR, 30 a minority of stakeholders cited concerns that access to misoprostol would detract from the drive to increase facility-based birthing. 12, 14, 50, 51 Other studies conducted in similar environments to Lao PDR have shown that the provision of welldeveloped health promotion messaging to expectant mothers and their families on the use of misoprostol, with inclusion of the importance of facility birthing where possible, can actually increase the number of supervised deliveries. 12, 15, [50] [51] [52] [53] [54] [55] Furthermore, the strong political commitment to reducing maternal mortality and the recognition that providing all women with access to basic and emergency obstetric care as a long-term endeavor provides an enabling environment for the introduction of community-based distribution of misoprostol to prevent PPH. This is further evidenced by the release of the National Strategy and Action Plan for Integrated Services on Reproductive, Maternal, Newborn and Child Health 2016-2025 56 after the present study was conducted, which includes the prophylactic use of misoprostol for PPH during home deliveries in the absence of a skilled birth attendant. The study provides the necessary information to develop and evaluate a pilot program of community-based distribution of misoprostol for PPH prevention.
limitations
A study limitation was that purposive sampling of the villages and the sample size means that the data are not representative of the Lao PDR as a whole or of all remote areas in Lao PDR where misoprostol could prevent PPH. The study included, however, 25 key informants likely to be involved in decisions related to the community distribution of misoprostol for the prevention of PPH. The use of interpreters may have influenced data collection, especially in non-Lao-speaking villages where a third interpreter who was a local speaker was required. Crosschecking and back-translation of audio recordings, with the interpreter(s) where possible, helped ensure the quality of the translation. Furthermore, despite the limitations, the results of this study align with those of other studies in similar environments and provide important information in designing a pilot intervention to distribute misoprostol, as a prophylaxis to prevent PPH, to expectant mothers, who are unable to access healthcare.
Conclusion
This study lends further support to the findings of a previous stakeholder analysis and provides valuable lessons to inform the design of a pilot program in Oudomxay, Lao PDR. The study suggests that the community distribution of misoprostol for the prevention of PPH is acceptable to community members and key stakeholders and feasible in remote areas in Lao PDR. It also suggests that the potential risks pertaining to the safe and effective use of community-based distribution of misoprostol for home births are manageable, especially when compared to the risks for women who, for various reasons, are unable to access facility-based birthing. This, however, is not to sidestep the importance of addressing the socioeconomic determinants preventing women from receiving appropriate perinatal care. Furthermore, while oxytocin remains the gold standard for PPH, misoprostol has rigorous evidence to support its use to prevent PPH in remote settings where both oxytocin and timely transfer to higherlevel care are not available. As such, this study provides the impetus to develop national policies and programs for the 
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